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ABSTRACT:  

Aim:- The present study aimed to investigate the possible use of a non-instrumentation technique 

including blue light irradiation for root canal cleaning. 

Methodology:- Seventy- five extracted human single rooted teeth were selected. Five different 

groups included NaOCl, NaOCl + EDTA irrigation after either instrumentation or non-

instrumentation, and a blue light group following non-instrumentation technique. The 

antimicrobial efficacy of different preparation techniques was evaluated using microbial tests for 

S.mutan and E. faecalis species.  

Results-  The application of light could not provide antibacterial efficacy to match the NaOCl 

irrigation. The NaOCl irrigation both in the non-instrumentation and instrumentation groups 

significantly reduced the number of bacteria (p < 0.05).  

Conclusion :- The use of minimally invasive root canal preparation techniques where the root 

canal is not instrumented and is disinfected by light followed by obturation may be an attractive 

treatment option for management of vital teeth needing root canal therapy. 

 

INTRODUCTION 

Root canal treatment is done to eliminate 

microorganisms and pathologic debris from the root 

canal system and to seal the root canal three 

dimensionally and to prevent any re-infection1. In 1974, 

Herbert Schielder mentioned few mechanical objectives 

of cleaning and shaping to promote the success of the 

root canal therapy. While doing root canal treatment, one 

should also make sure that there is no extensive loss of 

tooth structure during the process2. 

Minimally invasive endodontics treatment include 

preservation and maintaining physiological and 

defensive functions along with minimal removal of hard 

tissue which preserves structural integrity of tooth. 

Avoiding full pulpectomies which involves complete 

removal of the pulp to the apical constriction, wherever 

possible the biological response of immune system could 

be enhanced by even a partially retained pulp thus 

improving the treatment outcome and also helps in 

preventing further infection of the apical area3. 

 Cleaning of the root canal system without 

instrumentation and the creation of a smear layer may be 

possible with non-instrumentation techniques. Several 

studies evaluated different non-instrumentation 

techniques and reported promising results4-5. However, 

all these studies used NaOCl irrigation in the non-

instrumentation groups for the disinfection of the root 

canals, which, has numerous deleterious effects on root 
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canal dentin6. Therefore, a minimally invasive root canal 

cleaning technique that does not include instrumentation 

and chemical irrigation of the root canals is necessary.  

The current study aim to present an antimicrobial 

approach to root canal decontamination using blue light 

in the spectrum of 400–470 nm which has been reported 

to have antibacterial effects against various pathogens7. 

Previous studies evaluated the antimicrobial efficacy of 

blue light and demonstrated that its application 

significantly eliminated endodontic pathogens such as 

Enterococcus faecalis, methicillin- resistant 

Streptococcus aureus, and Prevotella intermedia. The 

present study aimed to investigate the possible use of a 

non-instrumentation technique including blue light 

irradiation for root canal cleaning without 

instrumentation and chemical irrigation followed by 

obturation for the management of vital teeth requiring 

root canal therapy 

 

MATERIAL AND METHOD 

The present study was carried out in seventy-five 

extracted human single rooted teeth (Maxillary and 

mandibular anteriors and canines). Ethical approval was 

obtained from institutional ethical review board of the 

institute. The teeth were randomly distributed in five 

groups of 15 each. After the soft tissue and calculus 

remnants on the surface of the roots were removed 

mechanically using a scaler, the teeth were decoronated 

with a diamond disk to obtain a standardized root length 

of 15 mm since the average root length of single rooted 

teeth was reported within a range of 12.2–16.6 mm. 

All the specimens were then embedded in dental 

impression putty. After the setting of the resin, the teeth 

were removed from the putty and longitudinally 

sectioned into two halves using low-speed saw. Then, the 

two halves of the sectioned teeth were realigned and 

wrapped by using Parafilm and finally placed into the 

previously numbered putty. The samples were divided 

into 5 groups (n = 15). The teeth with similar root sizes 

were distributed into the groups equally. The samples 

were preserved in a vacuum during the study. 

Root canal therapy was undertaken using the standard 

root canal preparation and irrigation at a working length 

of 14 mm. The irrigation protocol was varied in the 

groups as follows: 

NaOCl group: The root canals were irrigated with 1 mL 

of 5.25% NaOCl after every three pecking motions by 

using a side-vented irrigation needle. A total of 5 mL 

5.25% NaOCl was used during the preparation. Then, the 

final irrigation was performed with 5 mL of 5.25% 

NaOCl for 3 min. A total of 10 mL 5.25% NaOCl was 

used.  

NaOCl + EDTA group: The root canals were irrigated 

with 1 mL of 5.25% NaOCl after every three pecking 

motions by using a side-vented irrigation needle. A total 

of 5 mL 5.25% NaOCl was used during the preparation 

except the final irrigation with 5 mL of 5.25% NaOCl 

was followed by 5 mL of 17%EDTA irrigation for 3 min. 

Another 2 groups were formed as the non-

instrumentation groups. The non-instrumentation groups 

excluded the use of the reciprocating files and used the 

same irrigation protocol as the instrumentation groups.  

Blue light group- the light was applied from both the 

inside the root canal and outside the root canal. Before 

the application of the light, the root canal was filled with 

0.1 mL of distilled water. For the application of the light 

outside the root canal, a 105 μm fibre was used. The light 

was applied from the access of the root canal for 5 min. 

Finally, the root canals were irrigated with 10 mL of 

distilled water by using a side-vented irrigation needle. 

E. faecalis ATCC 29212 and Streptococcus mutans (S. 

mutans) 3209 were used for microbiological 

experiments. Overnight cultures were prepared by 

inoculating 3 colonies of either E. faecalis or S. mutans 

into 5 mL of BHI broth each and incubated in the shaking 

incubator as described earlier. After the incubation, the 

optical density at 600 nm (OD600) was measured. Then, 

the overnight cultures were diluted using BHI broth to 

obtain 4 different suspensions for each species (E. 

faecalis and S. mutans) with an OD600 of 1.063, 0.744, 

0.496, and 0.265 for E. faecalis, and an OD600 of 1.039, 

0.528, 0.302, and 0.174 for S. mutans. These dilutions 

were then used to plate CFUs. This allowed a correlation 

between optical density and CFUs. 

Two hundred microliters (μL) of the solutions were 

added into wells of a 96-well plate and tenfold serial 

dilutions in phosphate-buffered saline (PBS) were 

performed, Then, 20 μL aliquots of the cultures were 

plated on BHI agar plates, they were incubated at 37 °C 

for 24 h and the CFUs were counted. For the inoculation 

of the root canals, 108 CFUs/mL bacteria were used 

which equals an OD600 of 0.23 for E. faecalis and 0.06 

for S. mutans 
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RESULT 

The median and min–max bacterial counts of E. faecalis and S. mutans species according to the groups.(Table1,2). 

Table 1:- The median and min–max bacterial counts of E. faecalis species according to the groups 

 Median Min-Max p-value 

NaOCl with instrumentation 0 0  

 

 

0.471 

NaOCl+EDTA with instrumentation 0 0 

NaOCl without instrumentation 0 0 

NaOCl+EDTA without instrumentation 4.8 1-17 

Blue light 3.1x103 2.4x103-5.2x103  

 Kruskul-Wallis test, not significant 

 

Table 2:- The median and min–max bacterial counts of S. mutans species according to the groups 

 Median Min-Max p-value 

NaOCl with instrumentation 0 0  

 

 

0.243 

NaOCl+EDTA with instrumentation 0 0 

NaOCl without instrumentation 4.5 1-23 

NaOCl+EDTA without instrumentation 0 0 

Blue light 2.2x102 1.4x102-3.5x103 

Kruskul-Wallis test, not significant 

 

According to the results, light group failed to reduce the 

bacterial load significantly for both E. faecalis and S. 

mutans (p > 0.05). However, NaOCl irrigation both in 

the non-instrumentation and instrumentation groups 

significantly reduced the number of CFUs proving the 

strong antibacterial efficacy of NaOCl in this 

experimental model. Interestingly, there was no 

statistically significant difference between the light and 

NaOCl groups in terms of the number of CFUs, 

demonstrating that instrumentation is also an important 

factor in the removal of bacteria from the root canal 

system and can provide similar results to NaOCl 

irrigation. 

 

DISCUSSION 

In the present study, different instrumentation and 

irrigation protocols were tested to evaluate their effects 

on root canal therapy and to compare their antimicrobial 

efficacy. 

The light application did not damage the root canal 

dentin as indicated by the scanning electron microscopy 

showing unchanged microstructure8. In contrast, 

instrumentation or NaOCl irrigation protocols damaged 

the root canal dentin and changed its original 

morphology. NaOCl irrigation caused a smear layer 

formation irrespective of the instrumentation protocol 

and showed an irreversible destructive effect on 

mineralized dentin. This finding was expected as the 

NaOCl has a proven organic matter dissolving ability and 

was capable of removing the organic phase from the 

superficial subsurface of mineralized dentin which 

resulted in the deterioration of predentin9-10. It is well 

known that the mineralized dentin is protected from 

thermal denaturation and enzymatic degradation by 

apatite crystallites within the interfibrillar and 

intrafibrillar spaces of the collagen matrix11-12. 

Furthermore, the NaOCl affects not only the organic 

phase but also the inorganic parts of the root canal 

dentin13. 

The study findings revealed that light application could 

not obtain complete elimination of bacteria inside the 

root canal as there was no statistically significant 

difference between the light and other groups neither in 

the E. faecalis nor the S. mutans inoculated samples. It is 

well known that the antimicrobial action of blue light is 

dose-dependent and increases with the exposure time 

According to the result of the present study, NaOCl 

irrigation significantly reduced the number of CFUs 

inside the root canal both in the instrumentation and non-

instrumentation groups. This finding has proved the 

strong antibacterial efficacy of NaOCl which is in 

http://www.jchr.org/


 
 

 

3702 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(2), 3699-3702 | ISSN:2251-6727 

accordance with previous results14. Interestingly, the 

instrumentation and distilled water irrigation protocol 

also removed bacteria from the root canal space 

effectively which demonstrates that instrumentation is 

also an important factor in the removal of bacteria from 

the root canal system and can provide similar results to 

the NaOCl irrigation. In accordance with this result, 

Bystrom et al15. reported that mechanical 

instrumentation with saline irrigation can reduce the 

number of bacteria considerably. Thus, it can be asserted 

that instrumentation causes mechanical disruption of 

biofilms inside the root canal systems and accompanying 

distilled water irrigation flushes away the disrupted 

biofilms from the root canal space. 

 

CONCLUSION 

Instrumentation and NaOCl irrigation have detrimental 

effects on the chemical structure of dentin. Minimally 

invasive root canal preparation techniques where the root 

canal is not instrumented and is disinfected by light 

irradiation followed by obturation is a treatment option 

for management of vital teeth needing root canal therapy. 

Blue light is a promising tool due to its easy use and 

antibacterial features. 

Using blue light for root canal preparation should be 

further evaluated in prospective clinical studies. 
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